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The system HN0 3 -DN0 3 -H 2 0 is a ternary system because of the instantaneous exchange of D and H in an aqueous solution. Since the usefulness of the NMR-method for investigating dissociation has been fully estab-1 . ' dl,2 lsne , it is interesting to compare the strength of HN0 3 and DN0 3 •
Moreover, there appears to be a possibility that a complete investigation of nitric and other light and heavy acids may lead to further progress The content of acid in the anhydrous acid and in stock solutions was determined by weight titration with sodium hydroxide solution and methyl red. The primary standard was a.freshly distilled solution of hydrochloric acid; its acidity was determined by precipitating and weighing silver chloride. All weights were corrected for buoyancy. The accuracy obtained was about 0.01%. temperature. This technique has the advantage that, after calibration, one can measure the sample temperature at precisely the same region of the sample which furnishes the shift signal. . Th(!,. technique is independent of the sample spinning rate and the flow of nitrogen used to control the sample temperature.
Freshly boiled water was used as an external ~ference. The water and the temperature reference solution were contained in two separate capillaries (1 mm), both placed in a standard 5 mm NMR tube.
Bulk Susceptibility
Since an external reference is used, the chemical shift s is obtained 
and available data9 for the density d furnish the volume susceptibility
The results 
The assumption of independence of the molal susceptibility of t.he isotopic composition leads to the relation
between the molal susceptibility XV of a solution and the value X'V'
for the corresponding light solution.
A first approximation following from (5) to (8) would be
A second approximation, that may be slightly better, is obtained wi.th a standard deviation of 0. ODOl. We assume that the value (.6) for (10) V]_/V~ is independent o1' the temperature. We introduce the: mole fraction x of acid ·(HN0 3 '+ DN0 3 ) and obtain instead of (9) the result
The differences between (9) and (11) , 163, 737 (1949) . (11) UCRL-17164
Hclat·ion (11) was uoeu i'or the computation of' g.
Results
The observed proton magnetic resonance shifts s, corrected for the susceptibility of the medium by addition of g, are shown in Table I 
This interpretation is now confirmed by the present, more precise, data.
It is also extended to deuteronitric acid solutions.
But ihere are minor deviations near x = 0. 5 and x = 1.0. Near the '. equimolal composition,:a small part of the acid is dissociated into ions. Its influence on s can be obtained from an approximate algebraic
.. occurs to the extent of a few per cent. But this reaction would require a lowering of s below (14) rather than an increase beyond it since the specifle shtft s 3 for the dtmer :Ls h:i.gher than s2 for the monohydrate.
It is possible that the nitronium ion No; is so strongly paramagnetic that its influence on the bulk Sl,lsc·eptibility .causes the excess over (14 ).
However, in this case one would expect a very large broadening of the resonance peak, contrary to observation. More plausible is therefore the interpretation that the increase is due to polymerization of the acid beyond the dimer at x > 0.95 • Empirically the excess above (14) is represented by
In interpretating the resonance data, one always wishes to refer The algebraic representation of the shifts for x > 0.5 is now given by
. (22) The functions W, C and E are given by (15) to (18), (20) and (21) 
IJ'hi G r·c:l.aLi.ur~ Ju 1Jccd Jn tlte compulo.LJon oL' thu tlcerccc oi' tl.Lcsoci.ati.on. Similarly we obtain from (23) and (24) 
. 1 or, for HN0 3 at 25°, s 3 = 6.890 while the older measurement gave s 3 = 7.00 in good agreement.
The representation of s by (22) is theoretically sound and the number • of empirical parameters will be considered to be ample. Nevertheless the standard deviation 0~032 is considerably larger than the estimated experimental error, roughly ten times as large.
Lower 1\:J.nge. An extens:L ve effort to f:Lnd an algebraic representation for the lower rang=(x < 0.5) was unsuccessful. The limiting slopes s 1 = lim ds/dp p=O (27) were found graphically. They are satisfactorily represented by s 1 = 10.17 + 3·23 r + o.82·r 10 + (3.02 -1.54 r-1.70 r 2 )·lo-2 t. (28) The previously 1 derived relation for the degree of dissociation a
permits the computation of a since s 1 and s 2 are given by (28) and (25).
The results for a for the three temperatures, for the whole range of r, .. '), :r:c ."' ., :--~r.
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